Summary.-Using competitive double -antibody radioimmunoassays we have shown that immunoglobulin (especially IgA) can be recovered in pH 3-5, 012M acid citrate eluates of freshly excised CCHl tumour-cell suspensions. Studies with 1251-labelled eluates indicate that such preparations exhibit a variable, but appreciable, degree of non-specific binding to unrelated syngeneic tumour and normal tissues. PAGE/SDS gel electrophoresis of the labelled eluates revealed the presence of a major nonimmunoglobulin component of 33-36K dalton which could account in part for the non-specific binding observed. This component was also detected in similar eluates from cultured CCH1 tumour and in all other tumour-cell eluates examined to date. In contrast, preliminary data suggest that it is less prevalent in acid citrate eluates from normal tissue, with the exception of peritoneal-exudate cells. The possible origins, nature and significance of this non -immunoglobulin component are discussed.
PREVIOUS STUDIES from our laboratory have shown that appreciable amounts of host immunoglobulin may be associated with certain solid tumours in vivo (James et al., 1978a (James et al., , 1979 . In view of these observations it seemed important to establish whether we could recover any immunoglobulin from the surface of these tumour cells, with the aim of establishing its specificity.
We decided to approach this problem by using the acid citrate elution procedure previously used by Maov & Witz (1978) to elute immunoglobulin from the surface of tumour cells grown in ascitic form. As a result of this approach (see below) we have found that appreciable amounts of immunoglobulin can be recovered from freshly excised tumour-cell suspensions, but these eluates may exhibit a considerable amount of non-specific binding. In addition they also contain large amounts of a non-immunoglobulin component of approximately 33-36K dalton which is also present in eluates from cultured tumour cells. The results of preliminary experiments undertaken to establish the origins and nature of this component and its possible uniqueness to the malignant phenotype are also described.
MATERIALS AND METHODS
Animals.-Unless otherwise stated, the in vivo procedures were performed in inbred CBA/Ca male mice aged 10-12 weeks. These mice were bred from stock originally obtained from the MRC Laboratory Animals Centre, Carshalton, Surrey.
Tumoars.-Most of the results reported in the present paper were obtained with a methylcholanthrene (MC) induced tumour (CCHI) of CBA origin (Woodruff et al., 1972) .
Other tumours examined included: a fibrosarcoma (T3) which arose by spontaneous transformation of CBA embryo cells in vitro (Smith & Scott, 1972) Glasgow) and finally a macrophage-like mouse tumour line (the P388D1, originally described by Koren et al., 1975 Single-cell suspensions were usually obtained from solid freshly excised nonnecrotic tumour tissue by digestion of tumour fragments with a mixture of trypsin (0.1 mg/ ml; Difco), collagenase (0.1 mg/ml Grade A; Calbiochem Behring) and deoxyribonuclease (0.04 mg/ml; Sigma). However, on occasions (see below) the trypsin concentration was increased to 1 mg/ml, or pronase (0.25-2.5 mg/ml) was used in place of trypsin and collagenase. The Th leukaemia cells were obtained by peritoneal lavage with Dulbecco A solution. Cultured tumour cells were normally harvested by displacement from the culture flasks with a fine jet of medium containing 0-02% (w/v) EDTA.
Suspensions of normal CBA mouse tissues (namely thymus, lymph nodes, spleen, kidney, lung and liver) were prepared by either the standard enzyme digestion described above or by mechanical disruption in a groundglass homogenizer. Peritoneal exudate cells were harvested by peritoneal lavage of nonstimulated mice with heparinized (10 u/ml) complete RPMI.
The viability of all preparations was routinely assessed by trypan-blue dye exclusion and usually exceeded 90%.
Preparation of eluates.-Tumour-cell eluates were generally obtained by the procedure of Maov and Witz (1978) Binding assays.-The binding properties of some of the eluates was assessed as follows. Test samples labelled with 1251 were diluted to 0-2 to 10 ,ug/ml in PBS containing 10 mg/ ml BSA. One-ml samples of the various dilutions were then added to 104-107 pelleted target cells. These mixtures were then incubated for 1 h at room temperature with intermittent shaking. The samples were then washed ( x 4) with Hanks' solution and transferred to fresh tubes for counting. Control tubes without target cells were processed in parallel.
Fc-receptor studie8. (Fig. 2) . In addition, it was also found in acid citrate eluates of cultured cells (Fig. 1) and cultured (B) eluates were labelled with 125I by the chloramine T procedure and run on 10% PAGE/SDS gels under both reducing and non-reducing conditions. Note that excluding the low-mol.-wt peak which moves with the bromophenol blue front the major component in both preparations is a molecule of 33-36 K dalton which exists as a single polypeptide chain.
demonstrated that the labelled eluate was not representative of the cell surface proteins (Fig. 3) . The presence of this distinct protein in labelled acid citrate eluates from tumour cells prompted us to investigate its presence in a variety of normal and malignant tissues. This protein has been detected in the acid citrate eluates of all the tumours referred to in the Materials and Methods section. Thus its presence appears to be independent of the origins of the tumour (chemically induced or spontaneous), the mode of maintenance (in vivo or in vitro) or species of origin (mouse or rat By way of contrast, our studies to date suggest that this protein is less prevalent in similar preparations from normal tissue with the possible exception of peritonealexudate cells (Fig. 4-6 ). Nevertheless, it should be stressed that certain of the preparations from mechanically disrupted normal tissue did contain appreciable amounts of other proteins. For example, a 25K component has been found in eluates from some mechanically prepared liver-cell suspensions (Fig. 5) (Szymaniec & James, 1976) . Nevertheless, there was the possibility that the Fc receptors were present but only became exposed by acid citrate treatment. Our gel-filtration studies revealed that there was indeed a component in eluates from both freshly excised and cultured tumours that exhibited one of the principal characteristics of the Fc receptor, namely interaction with aggregated IgG (see Fig. 7 ). This interaction was also confirmed by PAGE/SDS analysis of concentrated effluent fractions. However, it was also apparent from both the gel filtration and PAGE/SDS studies that an appreciable proportion of the 33-36K fraction remained unbound. Additional studies indicated that there was a component in the eluate which also bound equally well to aggregated albumin (data not included). This suggests that the interaction noted was perhaps a non-specific hydrophobic one rather than a genuine Fc-receptor-aggregated IgG interaction.
Origins of the 33K component Having firmly established the presence of a readily labelled 33-36K component in tumour-cell eluates a number of experiments were performed to ascertain whether the protein was a genuine cell product, or was passively acquired in vitro or in vivo. The results of these experiments were as follows.
PAGE/SDS analysis performed on immunoprecipitates from 3 different eluate preparations revealed that this component was not a passively acquired mouse or bovine plasma protein. There was some indication however that it exhibited the propensity to interact with antigen-antibody precipitates, especially those involving albumins. This propensity was also revealed by immuno-diffusion and immunoelectrophoresis.
Preliminary biosynthetic studies (data not included) also suggested that the protein may be synthesized by tumour cells, though further studies will be necessary to unequivocally establish this point. Additional experiments were also performed to ascertain whether the 33-36K protein might be an intracellular component released during the acid elution. While enzymological and other analyses (see Table III ) indicated no gross leakage of intracellular material the possibility still remains that this protein is of cytoplasmic origin, and not an integral membrane component.
DISCUSSION
The present experiments clearly demonstrate that immunoglobulin (especially IgA) can be recovered from a freshly EFFLUENT VOLUME (nil)
Fia. 7.-G200 sephadex gel-filtration analysis of the interaction between the 1251-labelled acid citrate eluate of freshly excised CCH1 tumour cells and normal or heat-aggregated mouse IgG. Note that heat aggregation of the mouse IgG increases the amount of protein eluted in the void volume. This is also accompanied by an increase in the amount of labelled eluate excluded from the gel, suggesting that a component in this preparation binds readily to aggregated IgG.
doubtedly further studies will be necessary to clarify this very important point. Whilst our unpublished biosynthetic studies and immunoprecipitation investigations lead us to believe that the 33-36K component is a genuine cell product and not of exogenous origin, we have still not yet established whether it is an integral membrane component, a membrane-associated protein (possibly of cytoplasmic origin) or simply a released intracellular protein. If it is a membrane protein (integral or otherwise) several observations suggest that it is not readily accessible. In the first place it is not effectively labelled by enzyme catalysed iodination. Furthermore, it is not readily eluted with PBS or stripped from the cell surface with proteolytic enzymes. It should perhaps 22 also be stressed that previous virological investigations undertaken on the CCH1 tumour lead us to believe that the protein is not of viral origin (James etal., 1978a, b) .
At present, the significance of our observations remains to be established. Nevertheless, it is apparent that they reveal a matter of considerable practical importance to those studying or exploiting the properties of antitumour antibodies recovered from tumour cells by elution with low-pH buffers. It should be appreciated that unless such preparations are further fractionated to yield the Igcontaining fraction, the results obtained with chloramine-T-labelled products can be very misleading. As stressed above, the unfractionated eluates contain appreciable amounts of a readily labelled non-immunoglobulin protein with the propensity to bind to aggregated IgG and antigen antibody complexes. It is also conceivable that it might readily interact with hydrophobic regions on the surface of the target cell.
